Human milk is the best nutrient source providing everything for the infant's development. Lactose, after the fat, is the second most energy-dense macronutrient found in the breast milk but its concentration can be affected by factors like mother's current body mass index (BMI), birth weight of an infant, duration of lactation, etc. The aim of this study was to determine lactose content in mature breast milk among lactating women in Latvia and factors affecting it. The preliminary study was carried out from November 2016 to February 2017. In total, 28 mature milk samples pooled within 24 h were collected from mothers whose off springs had reached the age of at least two months. Participants (28 mothers with singleton deliveries of 13 male and 15 female infants) were 26 to 39 years old with an average BMI 21.85±2.69. Personal information including birth weight and age of an infant, breastfeeding method (exclusive, mixed) and milk expression manner (by hand or using breast pump) was recorded. Lactose content was determined by ISO 22662:2007. Mean lactose concentration was 6.53±0.34% which is comparable to data obtained from other studies. Although breast milk composition is variable and changes according to the needs of an offspring, no significant difference in lactose content was found for age (2 to 21 months), gender or birth weight (3.53±0.63 kg) of an infant (p>0.05). None of the recorded maternal characteristics influenced lactose's content in milk. Also milk expression or breastfeeding method did not affect it. Preliminary results show that lactose concentration is kept relatively constant in human milk, however more samples need to be analysed for further conclusions.
Introduction
Human milk is the ideal food source for infants providing all the nutrients for growing and many other health benefits both for mother and the young one (Fewtrell, 2004 ; Motee, Jeewon, 2014; Torres, Park, 2013). The composition of human milk varies corresponding to many factors, including infant's birth weight, length of lactation, age of mother and her anthropometrics (Andreas et al., 2015; Soliman et al., 2014; Torres, Park, 2013) . Lactose is the most abundant carbohydrate in human milk (90-95%). It is broken down into glucose and galactose prior to intestinal absorption. Comparing to other species, human milk has the highest lactose concentration (7 g 100 mL -1 ), serving to the highenergy demands of the brain (Coppa et al., 1993 , cited by Andreas et al., 2015; Picciano, 2009; WHO, 2009) . Galactose is important for synthesis of galactolipids which are essential for development of central nervous system (Chang et al., 2015) . The secretion of lactose initiates concomitant excretion of a large amount of water what is needed to compensate for sweating, respiratory water loss and also for urine formation (Picciano, 2009) . A small amount of disaccharide is not absorbed and promotes softer stools, regulates microbiota and may protect neonatal gut against pathogens (Cederlund et al., 2013; Dahl, 2015) . Most of the lactose (80%) in human milk is derived from plasma glucose. Maternal glucose utilization increases by 30% during lactation (Picciano, 2009; Sunehag et al., 2002) . However, mammary glands can de novo synthesize both lactose moieties from other substrates (remaining 20% of lactose) (Sunehag et al., 2002 , Sunehag et al., 2003 . Breast milk composition among women in Latvia is not sufficiently studied (Aumeistere, Zavadska, 2016; Broka et al., 2016) . The aim of this research was to determine lactose content in mature human milk among lactating women in Latvia and factors affecting it.
Materials and Methods

Study design
The study was carried out from November 2016 to February 2017. In total, 28 mature milk samples pooled within 24 h were collected from mothers whose young ones had reached the age of at least two months. Participant group included 28 mothers (singleton deliveries of 13 male and 15 female infants) from age 26 to 39 years. Personal information of each participant was recorded, including mother's age, weight and height parameters, sex and age of an infant, breastfeeding pattern (exclusive or mixed), milk expression method (by hand or using breast pump) used during the study. Mothers were also asked to complete food frequency questionnairea modified inquiry form was taken from World Health Organisation coordinated Survey (WHO, 2007 
Results and Discussion
We investigated the relation between lactose concentration in mature milk and basic information about the mothers and babies. (Broka et al., 2016) . Our research only included samples of mature human milk (at least 2 moths post partum). Our results were also similar to data obtained from other countries (from 6.14 to 7.75%) (Figure 1 ) (p>0.05). The coefficient of variation for our results was 5.19%, which is higher than observed by Thakkar ). In addition, our research also marked a tendency that lactose concentration in human milk is not related to child's age (r=0.24, p=0.22). Nevertheless, more samples are needed to verify the above mentioned findings.
Breastfeeding pattern and lactose content
The World Health Organization recommends that all children should be exclusively breastfed for the first 6 months after birth and nursing should be continued up to 2 years of age and beyond (WHO, 2009). Most mothers were still exclusively breastfeeding during the study (n=17). Only two mothers practised partial breastfeeding (breastfeeding + formula feeding) but nine mothers had started weaning. There is no consensus whether breastfeeding pattern alters lactose concentration in human milk (Dewey et 
Milk expression method and lactose content
Mothers were allowed to use the most convenient method for milk expression -breast pump (61%), by hand (21%) or combination of both methods (18%). The use of a breast pump can alter milk composition by evaporating water content (Miller et al., 2013; Morton et al., 2012) . However, lactose content remains the same regardless of milk expression method (Morton et al., 2012) . Also our study did not observe a change in lactose concentration depending on the milk expression method (p>0.05).
The impact of mother's diet on lactose concentration
Lactose concentration in human milk seems to be fairly insensitive to mother's nutrition (Andreas et (Prentice et al., 1983 , cited by Emmett, Rogers, 1997) pointed out that this is probably because lactose is metabolically more parsimonious for mammary glands to produce. Dagnelie et al. (1992) observed that lactose content in milk were lower for omnivorous mothers but higher for mothers consuming macrobiotic diet. The macrobiotic diet consists mainly of organically grown cereals, vegetables and pulses. Small amount of fruits, fermented foods, seeds and nuts, fish are consumed. Meat, dairy products and eggs are avoided (Dagnelie et al., 1992) . Although difference in lactose content between groups was significant, energetically it was quite little (1 kcal per 100 g) (Dagnelie et al., 1992) . Fasting also has no significant effect on the macronutrient composition of the human milk (Rakicioglu et al., 2006) suggesting that milk composition may be buffered against variation of food intake (Quinn et al., 2012) . During our study mothers were asked to complete a food frequency questionnaire. Results revealed that lactose content correlates with fresh (r=0.72) and canned legume (r=0.41), as well as salty snack (chips, roasted nuts) (r=0.45) and soda drinks (r=0.53) consumption (p<0.05). Possible explanations for results should be deeply analysed when more data will be obtained. Although there is still no clarity how much mother's eating habits impact milk composition (Andreas et al., 2015) , there is evidence that diet affects sensory quality of milk and can extend suckling duration (Mennella, Beauchamp, 1990) , and also can enhance infant's satisfaction to different flavours starting the weaning (Mennella et al., 2001 ). Therefore, mothers should be encouraged to consume healthy but variable nutrition during breastfeeding.
Conclusions
Although some researches indicate that lactose content differ with lactation period, breastfeeding pattern or it is influenced by mother's or offspring's characteristics, our preliminary results revealed that lactose concentration in mature milk is stable and insensitive to changes. Nevertheless, more samples need to be analysed to make significant conclusions.
